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Research in connecticn with oce:mational diszases, including silicosis 
or, more definitely, pneumoconiosis, has been prosecuted much more actively 
in North American countries Gurinz the nast 5 or 10 years than in any other 
lnorn period. This applies particularly to the United States, owing large- 
ly to tne fact tnat in recent vears compensation for ill health presumed to 
be caused by industrial work of certain kinds is being paid to a far 
ereater extent in this country than »reviously. Most other countries have 
had occupational-—disease laws for many vears. Court rulings in the United 
States, which started 5 or 6 years azo, have given a few heavy verdicts in 
connection with ill health or death caused, or alleged to have been caused, 
by some phase of occupational work other tnan traumatic injury, and these 
have called attention to the fact that ill healtn and even incapacitation 
can be caused by some kincs of emnlovnent. 


With tne onset of the vworlc-vice finencial depression, which resulted 
in pernanent abindonment of many business or indcustrial enterprises (among 
them mines) in the United States, the workers frequently believed that 
they could expect notaing in the future from their former emplovers, hence 
they felt free to demand monetary benefits or damages because of ill health 
which ther suffered, or thought they suffered, because of their previous 
employment. ‘The result tas a flood of lawsuits and compensation claims for 
occupational disease, particularly where Cust was involved, 


Tois condition resulted in the gradual widening of accident compensa-— 
tion laws in a few States to incluce one or a few occupational diseases, 
or the passage of new lavs covering occupational disease alone, until 
today in the United States 21 of the 48 States and the District of Columbia 
have occupational—disease lavs or rem lations. In several other States 
commissions or other bodies are studying such diseases with a view to the 
eractnent of legislation. 
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The increare in occupational-disease compensation legislation has 
brought out tne fact that few dependable fundamental data are yet availatle 
as to occupational disease, its cause, effects, and remedies. This is 
varticulerly true of nearly all dust diseases, which are usually referred 
40 as silicosis but which, more accurately, should be designated as 
pneumoconiosis or simply dust cisease. The courts and lawmaxers are 
confronted with such diversity of opinion as to fundamental fects, even 
from those best able throuch experience and observation to testify or 
advise, that there has arisen a real demand for deperdable data. Conse- 
quently, scores (probably hundreds) of organizations, public and private, 
are now ensaged in research wor on industrial (occupational) disease, and 
at present probably more attention is being given dust disease than any 
other feature of the general subject. 


In the Western Hemixphere the Bureau of Mines wes a pioneer in the 
study of dust disease, buota in the field and in the laboratory. Its 
various researches were tegun shortly after the Bureau came into existerce 
in 1910; it has published many of the results, and, as is usual in work of 
this kind prosecuted over vears and with numerous individuals participatir:, 
many valuable unpublished data remain in the Bureau's files. Lack of funis 
greatly curtailed this activity, but in the past 3 vears some of the work 
has been resumed and at present the Bureau is engaged, both in the 
laboratory and in the field, in dust-health research and investigative 
work of various kinds. 


One of the essential features of inquiry as to the harmfulness of 
dust is obviously a knowledge of the degree of air dustiness or the 
quantity of dust in the air. The definite need for this knowledge for use 
in framing laws and regulations regarding dust disease has revealed that 
the present-day devices, methods, and procedure for determining air dusti- 
ness leave much to be desired, not only as to accuracy and dependability 
of results but also as to applicability to different industries or industr-a 
conditions. The impinger equipment and method, used more or less uni- 
versally in the United States but almost not at all in other countries, 
has numerous imperfections which apply particularly to its use in the 
mining and allied industries. Much Bureau of Mines research on dust has 
been concentrated on efforts to simplify and improve procedure for obtaini= 
cefinite data as to air dustiness. This is of fundamental importance, as 
it is generally agreed that curative effort in connection with dust disease 
(or at least as to silicosis at present) affords little, if any, relief, 
and essentially the only "cure" is prevention. Zvidently, in order to 
prevent air dustiness it is necessary to know definitely what constitutes 
air dustiness that is or may be harmful to health. 


A comprehensive stucy has been made of the characteristics of the 
most used of the various available air-—dust-sampling devices and methods; 
the study was made partly in the laboratory and partly in the field in azxd 
around mines and mining plants. Some of the results of this study were 
published in The Mining Congress Journal (Vashington, D. C.), November 1936. 
Tne paper, entitled "Equipment and Methods for Determining Air Dustiness 
in Mines", was written by C. E. Brown, chemist, and gives a concise tabvla- 
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tion of the esscntial facts connected with several of the main dust 

sampling and determining methods and devices used not only in the United 
States but in other countries. It also gives considerable data on altera- 
tions of a microprojector devised by the Bureau of Mines for alleviating 
the turdensome and eye-tiring job of counting dust particles. A paper 
entitled "The Microprojector for Determining Particle Size Distribution 

ond Number Concentration of Atmospheric Dust", by C.E. Brown and W. P. Yant, 
was published in October 1955 by the Bureau of Mines as Report of Investiga— 
tions 3289. It gives information on the constructive use of the micro~ 
projector devised by the Pureau of tines. 


One of the major activities of the Bureau's dust research in the past 
few years in conjunction with its study of existing devices and methods for 
ascertaining air—-dust determinations has been that of trying to obtain some 
device and method of dctermiring air dustiness nore readily applicable to 
mining conditions than any of those more or less generally used. As a 
result, what is called a midget impinger has been devised, based on 
essentially the same nrinciple as the impinger epparatus more or less 
senerally used in the United States but which has numerous features that 
make it cumbersome an’ otherwise inaonlicable to mining. A paper describing 
this device has been prepered and is now being issued. 


In the present-day devices and methods of determining air dustiness 
slight deviations are lixelvy to result, owing to personal attributes or 
ideas of the investigntor cr to other causes, such as conditions found in 
mines which necessitate various cnanzes in the use of dust-sampling and 
analytical equipment; these epoarentlvy slight deviations may invalidate 
the results entirely. For instance, in the impinger, variations of the 
liquid whica entravs the dust mey readily throw tne dust counts completely 
out of line, and with certain lionids there is likely to be considerable 
loss of dust (even silica) unless the determinations are made within a 
limited time after the dust is collected. Papers are to te issued which 
call attention to several of these hazards and point out a more or less 
standard procedure for use in and around mines of some available dust~ 
sampling cevices. 


The emphasis now placed on free-silica cust makes it almost imperative 
that a relatively simple process be made available for rapid yet reasonably 
accurate determinations of the free-~silica content of mine-—air cust: at 
present no such method is available, although the free-silica content can 
be determined by some ratner tedious and costly nethods. The Rureau has 
studied several possible methods (chemical, petrographic, and Z-ray). 

Some progress has been made in all three of these methods, and it is expected 
that in a relatively short time (probably before Jamiary 1, 1938) a 

workable X-ray metnod will be devised to give our mining people quick and 
fairly accurate data as to the free~silica content of dust. iuch care is 
necessary, however, as it now appears that the mineral composition of air-— 
borne dust is likely to vary materially from the composition of rock strata 
being worked and the dust that settles on surrounding surfaces, A paper 

on the X-ray and vossitly on other methods of determining the free—silica 
content of dust will probably be issued before or not long after January 1,193? 
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The increases activities in connection with dust disease brought about 
a definite demand for personal protective equipment, such as respirators; 
enc the Eureau of Mires, after several months of laboratory and other stuay 
aud numerous consultations with manufacturers and others interested, pre- 
pared a schedule for testing dust respirators so that any device that 
would pass the tests would pass the tests would almost certainly give 
adequate protection to its wearer against tne dust or dusts it was designed 
to handle: in additicn, it was endeavored to have the devices so construciel 
that it would be practicable to wear them. This schedule was published in 
bugust 1934 as Schedule 21, "Procedure for Testing Filter-Type Dust, Fure, 
and Mist Respirators for Permissibilitv", and uncer the schedule 19 
respirators have been approved. Bureau of Mines Information Circular 6252, 
issued August 1937, "List of Respiratory Protective Devices Approved by the 
United States Pureau of Mines", gives, among other data a list of 19 
respirators approved to the date of writing the circular. Recently 
Schedule 19-A for approval of supplied-air respirators, entitled "Proced:re 
for Testing Suppliei-Air Respirators for Permissibility", has been approved 
by the Department of tne Interior, and it is exnected that printed copies 
of this schedule will be available before January 1, 1948. This schedule 
was difficult to formulate, and much technical study, considerable labora- 
tory work, and innumerable consultations were held with interested parties 
before the final provisions of the testing procedure were adopted. 


Machine drilling nas long been known as one of the worst producers 
of air dustiness in metal-mining operations; with the elimination of dry 
drills by mining co:panies sensible of their obligations to their workers, 
it was felt that this particular problem had been solved. While present- 
day wet drilling is far superior to the dry methods of the past, it now 
appears that wet drilling is far less effective in reducing air dustiness 
than had been supposed, and the Bureau of Mines and numerous other azencies 
have been and are doing considerable research as to the actual harm done 
in wet drilling, why and how the harm is done, and how to prevent it. 
Studies show that in wet drilling the holes often are collared or started 
dry or with a minimum of water sent through the steels sometimes this 
"Ary collaring" extends several inches into the hole, as the worker desires 
tO Minimize the possibility of having the water splashed or sprinkled upon 
him, With dry collaring the surrounding air becomes dust-—impregnated, anc 
this condition may continue for long periods in the poorly ventilated 
places frequently found at the working faces of metal mines. It is also 
ascertained that under some conditions the proportion or quantity of water 
going through the drill steel is so little and that of compressed air so 
great that the so-called wet drilling is largelv a misnomer: drilling is 
largely dry, as the compressed air is given a maximum opportunity to escape 
from the hole, carrying with it the greatest possible quantity of finely 
divided dust to go immediately into the surrounding air. Some people be- 
lieve the remedy is to use wet drills which exclude compressed air from 
the hollow steel that carries the water, but wnich send the water under 
pressure through the hollow steel. A few of these drills are being tried 
in the United States; but it is believed that while they may be made 
adaptable to our work in time, the ordinary tyves of wet drills will keep 
cust production well within the allowable limits provided care is taken in 
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the uvkeep of the drill and its use. In fact, this is teing done in several 
mines where the mining officials are sufficiently dust-—conscious to provide 
the right equinment and methods and to include adequate supervision designed 
to reduce air dustiness. It is expected that within the next few months 
several short papers will be published on precautions to be taken in wet 
Grilling in mines with a view to holding the production of air dustiness to 
6 minimum. 


Use of foam and so-called wetting agents in drilling to reduce air 
Gustiness has been and is being studied; while the results have not as yet 
proved very satisfactory, the idea aprears to justify further studies but 
possibly along slightly different lines. 


Some attention has been given to the use of dust traps in dry and wet 
Grilling; they have not at present been adapted successfully to underground 
mining in the United States, but it may vet be found that the use of a trap 
in conjunction with the vresent-day types of wet drills used in the United 
States will solve the problem of vreventing the air dustiness now created 
by wet drilling largely through careless procedure, Tust traps have a 
definite place in surface drillinz as in quarries, anc other surface rock 
excavations. 


Studies have been made partly in operating mines and partly at the 
Rureau of Mines exmnerimental tunnel at Mount Weatner, Va., as to the 
relative quantity of dust created in drilling wita snarp bits as against 
Grilling with dull arill bits. The data obtained to date indicate that 
much more dust is created with sharp drill bits than with dull ones; this 
is decidedly surprising, and does not accord with information given out 
recently from foreign sources. A vaper to be presented soon will give 
the tentative result of studies made to date on tnis phase of the inquiry. 
It may develop that other features enter into the matter and that the 
tentative results will te subject later to qualifications or limitations, 
as the duljlness or sharpness of drill bits may be affected also by depth 
of hole, speed of drilling, quantity of vater used, etc. 


With dry drilling largely eliminated from progressive mines, even 
conceding that wet drilling gives off some dust to the air, the most 
definite producer of dust in present-day metal mining is blasting, and 
unless this source of suommly is curbed efforts to prevent dust disease 
among miners are litzely to prove futile. Field studies have been made in 
mines and tunnels of availatle feasible procedure to aid in the reduction 
of air dustiness from blasting. Dust counts and numerous observations 
were made with and without tne use of mists, water blasts, wetting azents, 
sprinkling of walls before and after blasting, end muck piles, and air 
dustiness was observed at various intervals after blasting with and without 
water and ventilation. These and numerous factors connected with dustiness 
due to blasting and feasible methods of preventing or reducing it were 
studied. hot the least of tnese is blastins according to schedule and 
doing all voassible olasting at the close of the snift or on an off shift. 
The supposedly harnful gases produced in blasting (CO, COo, oxides cf 
nitrogen, etc.) were also studied, as there is a tendency to believe that 
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these gases, even in small auantities and percentaztes, have a deleterious 
effect on health when breathes with dust. Cne or more papers will be issue 
during the fiscal year c: these phases of the Burean of Mines research 

into tne preventivn of cust disease, 


Ventilation has long been known as one of the essential factors in 
tue dilution or removal of dust from atmospheres in which men must work, 
With the usual metal-mining practice of driving only one tunnel or other 
opening instead of two or more openings, as in coal mines (which are 
readily adapted to the coursing uf air as it enters one opening and is 
taken out through ancther), it is by no means easy to provide enough 
relatively fresh gsas- and dust-free circulating air at the working places. 
Actual investifations reveal that even the best available ventilation 
procedure with one opening, as in the metal-—minings system, is not nearly 
as efficient as it should be. Airconditioning methods are now being trie 
in some mines, and these may, at least partly, solve the ventilation 
problem. Up-to-date data on these matters have been assembled, and it is 
expected that snort papers on specific phases of the subject of ventilatior 
and mine-air dustiness will be publisned during the present fiscal year. 


Scores of investigations on dust disease and other phases of occupa- 
tional disease are being carried forward in many, probably most, civilized 
countries, and it is important for those concerned in such investigations 
to keep in contact witn published and other information on what is beirs 
accomplished. To fill this need, the Bureau keeps in close touch with 
world technical literature, and in 1935 and 1936 issued several publica- 
ticns by D. Harrington and S. J. Davenport on almost every phase of dust 
disease, as follows: 


Information Circular 6835, March 1935, Review of Liter- 
ature on Effects of Breathing Dusts, With Special Reference to 
Silicosis. Part I. Chapter 1 ~ Definition and Classification 
of Dusts. Chanter 2 ~ Sources of Exposure to Dusts. Chapter 
3 - Physiological Lffects of Breathing Dusts. 


Information Circular 6840, May 1935, Review of Literature 
on Effects of Breathing Dusts, With Special Reference to 
Silicosis. Part II-A. Chapter 4 — Prevention of Dust Diseases 
(Sections 1 and 2). 


Information Circular 6848, July 1935, Review of Literature 
on Effects of Breathing Dusts, With Special Reference to 
Silicosis. Part II-B. Chapter 4 - Prevention of Dust Diseases 
(Sections 3-5). | 


Information Circular 6857, October 1935, Feview of Liter- 
ature on Effects of Breathing Ihsts, With Special Reference to 
Silicosis. Part III-A. Chapter 5 ~ Economic and Lefal Aspects 
of Dust Disease in Industry (Sections 1 and 2), 
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Inforzation Circular 6892, Auzust 1936, Beviev of Liter- 

ature on Effects of Ereatning Dusts, With Special Reference to 

Silicosis. Part III-3. Chanter 5 ~ Economic and Legal Aspects 

of Dust Disease in Industry (Sections 3 and 4). 

These papers were issuead in nimeozranhed form and were in great 
Cemand; approximately 5,COO copies of each were distributed, chiefly on 
request. In August 1235 the Bureav of Mines issued Bulletin 400, which 
embodied all five circulars, an index, table of contents, and extended 
bibliogranny. The Bureau expects to issue during the present fiscal year 
One or more papers on current literature on dust disease to bring the data 
in Eulletin '00 up to date. 


Luboratory workers on dust researca have been sent into the field to 
study underground conditions in mires so that laboratory research may be 
done with a view to its applicability to mining conditions. On the other 
hand, about 15 field engineers, ensezed in the health and safety wor of 
the Bureau of Mines, have been brougnt into the laboratory at Pittsburgh, 
Pa., and some of them ha -e been d2tailed to work witn the laboratory re- 
search men wnen the lattar were ensazecd in investigations in mines. This 
interchange of work and irformation is being done so tnat the research 
wor will te availatle for practical use. ‘The field engineers are being 
supnlied with duste-sampling ani deterninirns equipment and are being detailed 
to the stucy of cust in nines and plants of the mining and allied industries, 
It is expected that as a result of these studies numerous papers will be 
available as to procedure (or lnck of it) in handline air dustiness in 
most of tne mining rezions of the United States, including the coal-mining 
region. It may be apropos to state that numerous mining companies in the 
United States (some of them engnred in coal mining) are now establishing 
dusteresearen organivations, and their data on cir dusctiness ultimately 
will be published, 


In adcition to its relatively recent research on dust disease, the 
Pureau of Mines kas collected information in the laboratory or in mines 
with a view to correlating tne results of various cust-sampling metnods 
and devices, but domendnoie correlating curves have not as vet been ob-— 
tained; in fact, tnere asvears to be every vrobebility that such results 
are vnottainarle. Otservations have heen made as to air dustiness cansed 
by drilling witn various xinds and maltes of rock drills, crill bits, md 
drill steel lengths and verions Cirections (horizontal, inclined upward, 
inclined downward) of drill ueles, elso as to mmerous other phases of 
arilling; changes in air Gustiness Cue to passacre of the air through fans, 
fan tubing, openings with straisht ani crooked walls, wet walls, dry 
walls, etc.; the dezree to whicn fine dust may be elininated by various 
wet methods; the technique of using duist-sampling equipment (the impinger, 
konimeter, etc.) in hot, cool, wet, and dry at:nosoheres, etc.; and the 
possibility of adapting certain tyoes of laboratory equiyvment to use in 
the mine or field to simolify anc. vossibly to eliminate much of the delay 
in the determination of results of analytical work, 
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Tie EFealth and S:.fety Branch of the Burean has teer rather busily 
engaged during the past several years (particularly the past 3 years) in 
trving to obtain fundamental data on dust, with narticular reference to 
Sae prevention of silicosis or pneumoconiosis, as it is now generally 
asreed that herein lies the real solution of the problem of alleviating 
the admittedly bad plight of many industrial workers in dusty atmospheres, 
Tie subject is so abstruse that many of those who have been engaged on it 
for 2O or more years now admit that the ideas prevalent in the past as to 
dust disease, its extent, causation, and possible cure, must be radicailry 
revised. About the only definite information available is that, under soe 
conditions at least, the breathing of large quantities of dust is likely 
to be harmful to health; hence, if dust can be eliminated from the air, 
or if tne dust content of very dusty places can be greatly reduced, there 
is good reason to expect that dust disease will either cisopnear or its 
incidence be greatly lessened, 


With the firm foundation established by the studies of the past 3 or 
4 years as a basis, the Pureau of Mines is now bending its energies in 
dust research larselv on the elimination of dust from the air of mines, 
and it expects to be able to sive considerable aid to the mining industry 
in the future as to suitadle procedure to protect the worker and employer 
from serious ravases due to dust disease. 
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